Introduction
Ultrasound method has been used in a variety of clinical settings to diagnose conditions of human organs and soft tissues such as heart, uterus and ovary [1] . In gynaecology, monitoring the conditions of follicles in women's ovary is very important in reproductive system study [2] by Maryruth Pradeepa Raghavan. Although the method using two-dimensional ultrasound is commonly used in reproductive treatment, there are several discrepancies when applying the ultrasound method including speckle, the condition of tissue texture, unclear edge and artefacts from the ultrasound image processing [3] .
Although the method using two-dimensional ultrasound is commonly used in reproductive treatment, unfortunately little awareness has been given towards the improvement of this method. Several methods are used to detect the follicle such as using optimal thresholding method [4] [5] , active contour [6] , region growing [7] [8] , cellular automata and cellular neural networks [9] and watershed [10] . Our approach to this project is inspired by the observations that the method used today imposes doctors to calculate the follicle size manually leading to time consuming. The objective of this study is to develop a two-dimensional segmentation algorithm for measuring follicular size based on automated feature description of follicles inside the ovary. Along this study, the suitable techniques for pre-processing stage, postprocessing stage and feature extraction stage are identified and categorized as research methodology.
In this study, image processing technique using MATLAB has been featured, so that the accuracy of follicular size measurement can be achieved. The data set of area and perimeter of follicle will be automatically displayed on the ultrasound image, in order to calculate the compactness of follicle and monitor its maturity. The segmentation method used is based on edge-based method. The process starts by manually selecting the region of interest (ROI) and deleting the unwanted part which called noise. The first step involved in this project is Image Acquisition. This step is used to read and display the image before being used for the next step which is Pre-Processing Step. PreProcessing
Step involves segmentation and edgedetection which is used to select the region of interest; follicles.
Image Segmentation Techniques
Image segmentation techniques can be classified in three main stages; image acquisition, pre-processing stage and post-processing stage. The algorithm based on image segmentation techniques is used to develop a twodimensional segmentation for measuring follicular size based on automated feature description of follicles inside the ovary.
Abstract:
In assisted reproductive treatment, monitoring of follicular size using serial ultrasound is essential to access ovarian response. Traditional method requires doctors to measure the follicle size manually which will lead to inaccurate findings. As for more consistent and reliable parameter of follicular growth, an automated feature description may offer better accuracy in estimating to the response. In this study, by using two-dimensional ultrasound to acquire data from the ovaries, the ultrasound result will indicate the feature description automatically without manual calculation. This automated feature description is developed based on image processing technique using canny edge-detection method in MATLAB. It provides the analysis of the features based on area, perimeter, compactness, major and minor axis and centroid dataset to identify the follicle size Keywords: Renewable fuel, ethanol, numerical simulation, auto ignition, single-step mechanism STEP 2: SHOW IMAGE. The image can be displayed by using imshow function with syntax shown below. It can be a grayscale, RGB (true color), or binary image. For binary images, imshow displays pixels with the value 0 (zero) as black and 1 as white, whereby grayscale and RGB display pixels with value from 0 to 255. The title for the displayed image also can be shown to justify the image. figure, imshow (I); title ('original') STEP 3: ENHANCE IMAGE. In order to enhance the image, the function imadjust is used to control the value of image intensity from RGB to grayscale form. This function helps to increase the contrast of the output image. The coding generated to convert the image into grayscale, at the same time adjusting the enhancement of the follicles image is shown below. STEP 7: REMOVING SMALL OBJECTS. As the binary image d consist of some distortions, so to remove the noise, an image processing function bwareaopen is used which mean can take away all the objects containing fewer than limited pixels. In this project, less than 120 pixels image is automatically eliminated so that smooth follicles image can be obtained. The function used is shown below. 
Results and Discussion
In this project, the measurement of the follicles feature description is being done automatically using MATLAB. The result is being compared between two measurements; manual freehand technique and automated feature description using image segmentation technique. For manual freehand technique, the result is taken using Image J software where the region of interest in which measurement are selected and being drawn interactively for data processing. Meanwhile, for automated image segmentation technique, we use canny edge-detection to segment the follicles image and calculate the follicle feature description. Both results are determined from the number of pixels to measure the follicles area, perimeter, compactness and centroid.
Manual Freehand Technique using ImageJ
Current method used by medical practitioners involve manual freehand technique which produces less precise result. This technique is time consuming as the medical practitioners need to do extra works to find follicles measurements. Figure 1 shows the follicles image result from the manual freehand technique using Image J. The line is being drawn manually to get the edge of every follicles in ultrasound image, then the follicles are labelled accordingly before feature description being measured and recorded in table. Table 1 shows the result for manual follicular feature description measurement in pixel values. As the improvement from the traditional method using freehand, this project introduced an automated image segmentation technique using MATLAB in which the result is obtained after applying several steps involving image enhancement, image filtering, canny edgedetection segmentation, image labelling and feature extraction. Figure 2 shows the follicles image result from automated image segmentation technique using MATLAB. Figure 2(b) shows the roundness of every follicles that is automatically calculated after getting the follicles boundaries. From the result obtained, metrics closer to one indicate that the object is approximately round. Thus, this shows that follicle number 3 is said to be the roundest shape compared to others. The result for every follicle feature description measurement in the form of pixel value is being recorded in Table 2 and Table 3 
Summary
Segmentation method used in this study is based on edgebased method where the objective is to develop an automated follicular feature description in assisted reproductive system. The features derived from the measurement of area, perimeter, compactness or solidity and centroid of the follicles. Analysis clearly indicates through accuracy that automated technique using MATLAB is the precise technique to detect follicles in ovary compared to manual freehand technique using Image J. This may help in identifying patients with risk of reproductive system in which early therapies may be beneficial.
